
Improving the quality of health care
Research methods used in developing and applying
quality indicators in primary care
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Before we can take steps to improve the quality of health care, we need to define what quality care
means. This article describes how to make best use of available evidence and reach a consensus on
quality indicators

Quality improvement is part of the daily routine for
healthcare professionals and a statutory obligation in
many countries. Quality can be improved without
measuring it—for example, by guiding care prospec-
tively in the consultation using clinical guidelines.1 It is
also possible to assess quality without quantitative
measures, by using approaches such as peer review,
videoing consultations, and patient interviews.
Measurement, however, plays an important part in
improvement.2 We discuss the methods available for
developing and applying quality indicators in primary
care.

What are quality indicators?
Indicators are explicitly defined and measurable items
referring to the structures, processes, or outcomes of
care.3 Indicators are operationalised by using review
criteria and standards, but they are not the same thing;
indicators are also different from guidelines (box 1).
Care rarely meets absolute standards,5 and standards
have to be set according to local context and patient
circumstances.6 7

Activity indicators measure how frequently an
event happens, such as the rate of influenza immunisa-
tion. In contrast, quality indicators infer a judgment
about the quality of care provided,6 and performance
indicators8 are statistical devices for monitoring
performance (such as use of resources) without any
necessary inference about quality. Indicators do not
provide definitive answers but indicate potential prob-
lems or good quality of care. Most indicators have been
developed for use in hospitals but they are increasingly
being developed for use in primary care.

Principles of development
Three preliminary issues require consideration when
developing indicators. The first is which aspects of care
to assessw1 w2: structures (staff, equipment, appointment
systems, etc),w3 processes (such as prescribing, investiga-
tions, interactions between professionals and patients),9

or outcomes (such as mortality, morbidity, or patient
satisfaction).w4 Our focus is on process indicators,
which have been the primary object of quality
assessment and improvement.2 10 The second issue is
that stakeholders have different perspectives about
quality of care.2 w5 For example, patients often empha-
sise good communication skills, whereas managers’
views are often influenced by data on efficiency. It is
important to be clear which stakeholder views are
being represented when developing indicators. Finally,
development of indicators requires supporting infor-

mation or evidence. This can be derived by systematic
or non-systematic methods.

Non-systematic research methods
Non-systematic approaches are not evidence based,
but indicators developed in this way can still be useful,
not least because they are quick and easy to create. An
example includes a quality improvement project based
on one case study such as a termination of pregnancy
in a 13 year old girl.11 12 Examination of her medical
records showed two occasions when contraception
could have been discussed, and this led to the develop-
ment of a quality indicator relating to contraceptive
counselling.

Systematic, evidence based methods
Whenever possible, indicators should be based solely
on scientific evidence such as rigorously conducted
(trial based) empirical studies.13 14 The better the
evidence, the stronger the benefits of applying the
indicators in terms of reduced morbidity and mortality.
An example of an evidence based indicator is that
patients with confirmed coronary artery disease
should receive low dose (75 mg) aspirin unless contra-
indicated, as aspirin is associated with health benefits in
such patients.
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Summary points

Most quality indicators are used in hospital
practice but they are increasingly being developed
for primary care

The information required to develop quality
indicators can be derived by systematic or
non-systematic methods

Non-systematic methods are quick and simple but
the resulting indicators may be less credible than
those developed by using systematic methods

Systematic methods can be based directly on
scientific evidence or clinical guidelines or
combine evidence and professional opinion

All measures should be tested for acceptability,
feasibility, reliability, sensitivity to change, and
validity
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Systematic methods combining evidence
and expert opinion
Many areas of health care have a limited or methodo-
logically weak evidence base,2 6 15 especially within pri-
mary care. Quality indicators therefore have to be
developed using other evidence alongside expert
opinion. However, because experts often disagree on
the interpretation of evidence, rigorous methods are
needed to incorporate their opinion.

Consensus methods are structured facilitation
techniques that explore consensus among a group of
experts by synthesising opinions. Group judgments are
preferable to individual judgments, which are prone to
personal bias. Several consensus techniques exist,16–19

including consensus development conferences,17 w6 the
Delphi technique,w7 w8 the nominal group technique,w9

the RAND appropriateness method,20 w10 and iterated
consensus rating procedures (table).21

Consensus development conferences
In this technique, a selected group of about 10 people
are presented with evidence by interested individuals
or organisations that are not part of the decision
making group. The selected group discusses this
evidence and produces a consensus statement.w11 How-
ever, unlike the other techniques, these conferences
use implicit methods for aggregating the judgments of
individuals (such as majority voting). Explicit tech-
niques use aggregation methods in which panellists’
judgments are combined using predetermined math-
ematical rules, such as the median of individual

judgments.17 Moreover, although these conferences
provide a public forum for debate, they are expensive16

and there is little evidence of their effect on clinical
practice or patient outcomes.w12

Indicators derived from guidelines by iterated
consensus rating procedure
Indicators can be based on clinical guidelines.w13 w14

Review criteria derived directly from clinical guidelines
are now part of NHS policy in England and Wales
through the work of the National Institute for Clinical
Excellence. One example is the management of type 2
diabetes.w15 Iterated consensus rating is the most
commonly used method in the Netherlands,w13 w16

where indicators are based on the effect of guidelines
on outcomes of care rated by expert panels and lay
professionals.w17

Delphi technique
The Delphi technique is a postal method involving two
or more rounds of questionnaires. Researchers clarify a
problem, develop questionnaire statements to rate,
select panellists to rate them, conduct anonymous
postal questionnaires, and feed back results (statistical,
qualitative, or both) between rounds. It has been used
to develop prescribing indicators.w18 A large group can
be consulted from a geographically dispersed popula-
tion, although different viewpoints cannot be debated
face to face. Delphi procedures have also been used to
develop quality indicators with users or patients.w19

Box 1: Definitions and examples of guidelines, indicators, review criteria, and standards

Guideline

Indicator

Review criterion

Standard:

Target standard

Achieved
standard

Definition
Systematically developed statements to help
practitioners and patients make decisions in
specific clinical circumstances. They essentially
define best practice1

Retrospectively measurable element of practice
performance for which there is evidence or
consensus that it can be used to assess quality of
care provided and hence change it6

Systematically developed statement relating to a
single act of medical care.6 The statement is so
clearly defined that it is possible to determine
retrospectively whether the element of care
occurred4

The level of compliance with a criterion or
indicator6

Set prospectively and stipulates a level of care
that providers must strive to meet

Measured retrospectively and details whether a
care provider met a predetermined standard

Example
If a blood pressure reading is raised on one
occasion, the patient should be followed up on
two further occasions within 6 months

Patients with a blood pressure > 160/90 mm Hg
should have their blood pressure remeasured
within 3 months

If an individual patient’s blood pressure was
> 160/90 mm Hg, was it remeasured within
3 months?

90% of practice’s patients with blood pressure
> 160/90 mm Hg should have their blood
pressure remeasured within 3 months
80% of practice’s patients with blood pressure
> 160/90 mm Hg had their blood pressure
remeasured within 3 months

Characteristics of informal and formal methods for developing consensus*

Method
Mailed

questionnaires
Private decisions

elicited
Formal feedback
of group choices

Face to face
contact

Interaction
structured

Aggregation
method

Consensus development conference No No No Yes No Implicit

Delphi technique Yes Yes Yes No Yes Explicit

Nominal group technique No Yes Yes Yes Yes Explicit

RAND appropriateness method Yes Yes Yes Yes Yes Explicit

Iterated consensus rating procedure Yes Yes No Yes Yes Explicit

*Based on Murphy et al.17
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Nominal group technique
The nominal group technique aims to structure inter-
action within a group of experts.16 17 w9 The group
members meet and are asked to suggest, rate, or priori-
tise a series of questions, discuss the questions, and
then re-rate and prioritise them. The technique has
been used to assess the appropriateness of clinical
interventionsw20 and to develop clinical guidelines.w21

This technique has not been used to develop quality
indicators with patients, although it has been used to
determine patients’ views of, for example, diabetes.w22

RAND appropriateness method
The RAND method requires a systematic literature
review for the condition to be assessed, generation of
indicators based on this literature review, and the
selection of expert panels. This is followed by a postal
survey, in which panellists are asked to read the evidence
and rate the preliminary indicators, and a face to face
panel meeting, in which panellists discuss and re-rate
each indicator.w10 The method therefore combines char-
acteristics of both the Delphi and nominal group
techniques. It has been described as the only systematic
method of combining expert opinion and evidence.w23 It
also incorporates a rating of the feasibility of collecting
data.

The method has been used mostly to develop
review criteria for clinical interventions in the United
Statesw24 and the United Kingdom.7 w25 As with the
nominal group technique, panellists meet and discuss
the criteria, but because panellists have access to a sys-
tematic literature review, they can ground their ratings
in the scientific evidence. Agreement between similar
panels rating the same indicators has been found to
have greater reliability than the reading of mammo-
grams.w10 However, users or patients are rarely
included, and the cost implications are not considered.

Maximising effectiveness
x Several factors affect the outputs derived using con-
sensus techniques.19 These include:
x Selection of participants (number, level of homoge-
neity, etc)
x How the information is presented (for example,
level of evidence)
x How the interaction is structured (for example,
number of rounds)
x Method of synthesising individual judgments (for
example, definition of agreement)

x Task set (for example, questions to be rated).
The composition of the group is particularly
important. For example, group members who are
familiar with a procedure are more likely to rate it
higher.w26 The feedback provided to panellists is also
important.w27

Group meetings rely on skilled moderators and on
the willingness of the group to work together in a
structured meeting. Unlike postal surveys, group meet-
ings can inhibit some members if they feel uncomfort-
able sharing their ideas, although panellists’ ratings
carry equal weight, however much they have contrib-
uted to the debate. Panels for group meetings are
smaller than Delphi panels for practical reasons.

Research methods for applying
indicators
Measures developed by consensus techniques have
face validity and those based on rigorous evidence
possess content validity. This is a minimum prerequi-
site for any quality measure. All measures have to be
tested for acceptability, feasibility, reliability, sensitivity
to change, and validity.3 22 This can be done by
assessing measures’ psychometric properties (includ-
ing factor analyses), surveys (patient or practitioner, or
both), clinical or organisational audits, interviews or
focus groups. Box 2 gives an example of the
development and testing of review criteria for angina,
asthma, and diabetes.9 23

Acceptability—The acceptability of the data collected
depends on whether the findings are acceptable to
both those being assessed and their assessors. For
example, doctors and nurses can be asked about the
acceptability of review criteria being used to assess
their quality of care.

Feasibility—Information about quality of care is
often driven by availability of data.w28 Quality is difficult
to measure without accurate and consistent informa-
tion,w1 which is often unavailable at both the macro
(health organisations) and micro (individual medical
records) level.w29 Quality indicators must also relate to
enough patients to make comparing data feasible—for
example, by excluding those aspects of care that occur
in less than 1% of clinical audit samples.

Reliability—Reliability refers to the extent to which a
measurement with an indicator is reproducible. ThisS
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Box 2: Developing and applying review criteria
for angina, asthma, and type 2 diabetes

Aim—Quality assessment of angina, asthma, and type 2
diabetes9 23

Sample—60 general practices in England
Patient sample—1000 patients with angina, 1000 with
asthma, 1000 with diabetes
Method—Clinical audit; semistructured interviews with
nurses and doctors
Acceptability—Used only review criteria that were rated
acceptable and valid by the nurses and doctors
working in the practices
Reliability—Excluded criteria with an inter-rater
reliability � coefficient < 0.6
Feasibility— Excluded criteria relating to < 1% of the
population sample
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depends on several factors relating to both the indica-
tor itself and how it is used. For example, indicators
should be used to compare organisations or practition-
ers with similar organisations or practitioners. The
inter-rater reliability refers to the extent to which two
independent raters agree on their measurement of an
item of care.22 In one study, five diabetes criteria out of
31 developed using an expert panel9 were found to
have poor agreement between raters when used in an
audit.23

Sensitivity to change—Quality measures need to
detect changes in quality of care in order to
discriminate between and within subjects.22 This is an
important and often forgotten dimension of a quality
indicator.6 Little research is available on sensitivity to
change of quality indicators using time series or longi-
tudinal analyses.

Validity—Content validity in this context refers to
whether any criteria were rated valid by panels
contrary to known results from randomised controlled
trials.w30 The validity of indicators has received more
attention recently.3 w2 w31 Although little evidence exists
of the content validity of the Delphi and nominal
group techniques in developing quality indicators,16

there is some evidence of validity for indicators devel-
oped with the RAND method.w30 There is also evidence
of the predictive validity of indicators developed with
the RAND method.w32

Conclusion
Although it may never be possible to produce an error-
free measure of quality, measures should be tested
during their development and application for accept-
ability, feasibility, reliability, sensitivity to change, and
validity. This will optimise their effectiveness in quality
improvement strategies. Indicators are more likely to
be effective if they are derived from rigorous scientific
evidence. Because evidence in health care is often una-
vailable, consensus techniques facilitate quality
improvement by allowing a broader range of aspects of
care to be assessed and improved.7 However, simply
measuring something will not automatically improve
it, and indicators must be used within quality improve-
ment approaches that focus on whole healthcare
systems.24
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The Physician
by Robert Louis Stevenson

There are men and classes of men who stand above the common
herd,

the soldier, the sailor, the shepherd not infrequently; the artist
rarely; the physician almost as a rule.

He is the flower of our civilisation and,
when the stage of man is done and only to be marveled at

in history,
he will be thought to have shared as little as any in the defects

of the period
and most nobly exhibited virtues of the race.
Generosity he has, such as is possible to those who practice

an art,

never to those who drive a trade.
Discretion, tested by a hundred secrets, tact tried in a thousand

embarrassments,
and, what more important, Herculean cheerfulness and

courage.

Barbara Jean Graham senior health economist, CSA Information and
Statistics Division, Trinity Park House, Edinburgh

Found printed on a scrap of paper dating from around 1925 in
the wallet of my grandfather, Dr Eric McKay Reid, with a note
scribbled on it from his wife, Barbara Vera Reid, “Can I have this
back? It is one of Eric’s treasures, B.”
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